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ÂÛÐÎÆÄÀÞÙÅÃÎÑß ÝËËÈÏÒÈ×ÅÑÊÎÃÎ
ÓÐÀÂÍÅÍÈß ÏÅÐÂÎÃÎ ÐÎÄÀ
Ñ ÏÎËÎÆÈÒÅËÜÍÛÌ ÏÀÐÀÌÅÒÐÎÌ
Â E+p ðàññìîòðèì âûðîæäàþùååñÿ ýëëèïòè÷åñêîå óðàâíå-
íèå
T (U) = xmp
0@p 1X
j=1
@2U
@xj2
1A+ @2U
@x2p
+ 2xmp U = 0; (1)
ãäå m > 0 , p > 3 ,  2 R .
Ñ ïîìîùüþ çàìåíû ïåðåìåííûõ ïî ôîðìóëàì
j = xj ; j = 1; p  1; p = 2
m+ 2
x
m+2
2
p (2)
óðàâíåíèå (1) ïðèâîäèòñÿ ê ýëëèïòè÷åñêîìó óðàâíåíèþ ñ ïî-
ëîæèòåëüíûì ïàðàìåòðîì
p 1X
j=1
@2U
@2j
+
@2U
@2p
+
m
m+ 2
1
p
@U
@p
+ 2U = 0: (3)
Ðåøåíèå óðàâíåíèÿ (3) áóäåì èñêàòü â âèäå
U() = V (r); r =
vuut pX
i=1
2i : (4)
Ïîäñòàâëÿÿ ôóíêöèþ (4) â óðàâíåíèå (3), ïîëó÷àåì
V 00 +
p  1 + 
r
V 0 + 2V = 0; (5)
ãäå  = m(m+2) . ßñíî, ÷òî 0 <  < 1 ïðè m > 0 .
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Óìíîæàÿ óðàâíåíèå íà r2 , íàõîäèì
r2V 00 + (p  1 + ) rV 0 + 2r2V = 0: (6)
Ñ ïîìîùüþ çàìåíû ïåðåìåííûõ ïî ôîðìóëàì
V (r) =

t

  p 2+
2
W (t); r =
t

(7)
óðàâíåíèå (6) ñâîäèòñÿ ê óðàâíåíèþ Áåññåëÿ
t2W 00 + tW 0 +
 
t2   2W = 0; (8)
ãäå  = p 2+2 . Èçâåñòíî [1], ÷òî îáùåå ðåøåíèå óðàâíåíèÿ (8)
èìååò âèä
W (t) = C1J(t) + C2Y(t); (9)
ãäå J(t) è Y(t)  ôóíêöèè Áåññåëÿ ïåðâîãî è âòîðîãî ðîäîâ
ñîîòâåòñòâåííî, C1 è C2  ïðîèçâîëüíûå ïîñòîÿííûå.
Âîçâðàùàÿñü â (9) ê ïåðåìåííîé r , ñ ó÷åòîì ôîðìóë (7),
ïîëó÷èì ðåøåíèå óðàâíåíèÿ (5)
V (r) = ar  (C1J(r) + C2Y(r)) (10)
ãäå a  íîðìèðóþùàÿ ïîñòîÿííàÿ.
Èç ðàçëîæåíèÿ ôóíêöèé J(t) è Y(t) â ñòåïåííîé ðÿä ñëå-
äóåò, ÷òî ðåøåíèå (10) ìîæåò áûòü ïðåäñòàâëåíî â âèäå
V (r) =
~a
2
r 2 +  (r); (11)
ãäå  (r)  ôóíêöèÿ, èìåþùàÿ â íà÷àëå êîîðäèíàò îñîáåííîñòü
âèäà r 2 ( < ) .
Äëÿ ïîëó÷åíèÿ ðåøåíèÿ óðàâíåíèÿ (3) ñ îñîáåííîñòüþ â
òî÷êå 0ïðèìåíèì ê ôóíêöèè (11) îïåðàòîð îáîáùåííîãî ñäâè-
ãà T 0 è âåðíåìñÿ ê ïåðåìåííîé x . Ñ ó÷åòîì ôîðìóë (2) íàéäåì
E(x;x0)=~aC(m+ 2)
m
4
21++
m
4 
 


2

 

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2

 (1  )  () (xpxp0)
 m
4 2 pxx0 +E(x;x0);
(12)
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ãäå xx0 =
s
p 1P
j=1
(xj   xj0)2 +

2
m+2
2
x
m+2
2
p   x
m+2
2
p0
2
,
E(x; x0)  ðåãóëÿðíàÿ â E+p ôóíêöèÿ.
Îòñþäà ñëåäóåò, ÷òî ðåøåíèå (12) èìååò ñòåïåííóþ îñîáåí-
íîñòü âèäà 2 p è, ñëåäîâàòåëüíî, ÿâëÿåòñÿ ôóíäàìåíòàëüíûì
ðåøåíèåì óðàâíåíèÿ (1) ñ îñîáåííîñòüþ â òî÷êå x0 .
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ÏÎÄÀËÃÅÁÐÛ ÀËÃÅÁÐÛ ÒÅÏËÈÖÀ È ÒÈÏ
ÀËÃÅÁÐÛ
Óñòàíàâëèâàåòñÿ ñâÿçü ìåæäó äâóìÿ C -ïîäàëãåáðàìè Tn
è T (n) àëãåáðû Òåïëèöà, ïîðîæäåííûìè ìîíîìàìè èíäåêñà
Ôðåäãîëüìà, êðàòíîãî ÷èñëó n . Òàêæå, èñïîëüçóÿ òèï àëãåá-
ðû, îïðåäåëåííûé â ðàáîòå Ñ. À. Ãðèãîðÿíà [1], ìû ïîêàçûâàåì
êîíå÷íîñòü òèïà àëãåáðû Tn îòíîñèòåëüíî àëãåáðû T (n) .
Ïóñòü T  îïåðàòîð ñäâèãà íà l2(Z+) , êîòîðûé îòíîñèòåëü-
íî åñòåñòâåííîãî áàçèñà feng1n=0 îïðåäåëÿåòñÿ Ten = en+1 , è
T   îïåðàòîð ñîïðÿæåííûé ê îïåðàòîðó T . Àëãåáðîé Òåïëè-
öà íàçûâàåòñÿ çàìêíóòàÿ ïîäàëãåáðà ëèíåéíûõ, îãðàíè÷åííûõ
îïåðàòîðîâ íà ãèëüáåðòîâîì ïðîñòðàíñòâå l2(Z+) , ïîðîæäåí-
íàÿ îïåðàòîðàìè T è T  .
Êîíå÷íîå ïðîèçâåäåíèå òàêèõ îïåðàòîðîâ íàçûâàåòñÿ ìîíî-
ìîì [2]. Êàæäûé ìîíîì èìååò êîíå÷íûé èíäåêñ Ôðåäãîëüìà.
